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Key Feature:

Input voltage ranges from 3.6 Vto 12 V
Dual-channel H-bridge current control
Output can be used together, providing
up to 2A-driven output(Sampling
resistance 0Q )

Drive a two-way DC motor or a stepping
motor

PWM winding adjustment/current limit
Overheating turn off the circuit

Short circuit protection

Undervoltage lock protection

3.3V LDO I Load=100mA(@VM=8.0V)
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1.System Electrical Specification

1.1 Input Characteristic

®  DC input voltage rating 6 strings of 2A dry batteries
®  DC input voltage 3.6V to 12V
®  Handle working voltage 0to 3.3V

1.2 System parameters

®  LDO output voltage 3.3v
®  LDO output current 100mA
®  Current sampling resistance 10

1.3 Output characteristic

®  Phase current 200mA(Sampling resistance 1Q, Single-channel output)

1.4 Environmental

" QOperating Ambient Temperature -20C t0o 60C

®  Storage Temperature -40 C to100 C

®  Storage Humidity 0% to 95% R.H.
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2.Board Information

2.1 Schematic

o172 Nl e o ‘.Mm ON-Bright Electronic(Shanghai) Co.,Ltd
ADI 2 L o BDi 2 aouri 1 T8 o BOUTL
b MODEL NAME: 51130 FOR. DEMO MODELNO. 5555 |»
aoun 19 o BOUT?
. DRAWN: DATE: , | SHEET:,
| | .
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Dual H-Bridge Demo Board Using OB2130

OB2130_FOR_DEMO 2202

2.2 Bill of material

Position Description Package QTY
c1.C2 Capacitor,ceramic,10uf/25V,X7R,10% 0805 2
C3 Capacitor,ceramic,1uf/25V,X7R,10% 0805 1
C4 Capacitor,ceramic,10nf/25V,X7R,10% 0603 1
Capacitor, aluminum .
EC1 electrolytic,47uf/35V,-40/105 J&¥ 511l 1
R2 Resistor,chip,10k,5% 0603 1
R4,R15 Resistor,chip,1k,5% 0603 2
R1,R3 Resistor,chip,1R,1%,1W 1210 2
D1 LED, Red 0603 1
D2 LED, Green 0603 1
P1,P2,P3, P4, PS, KF128-2.5mm 6
P6
JPL, JP2, JP3, JP4, 3Pin 2.54mm ff4f 5
JP5
JP1, JP2,JP4, JP5 2.54mm BkZEME 4
JP6, JP7, JP8, JP9, .
IP10 2Pin 2.54mm % 5
S1, S2, S3, S4 MTS-102 3 il 2 £4 4
Ul 0B2130 HTSSOP16 1
© On-Bright Electronics Confidential
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2.3 PCB Garber File
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2.4 BLDC Controller Board Snapshot

TR D

Top Bottom
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2.5 Connector Function Description

2.5.1 Power Input

P1 Signhal name Description
1 GND Power-(0V)
2 VM Power+(0-12V)

2.5.2 Control Signal

P2 Signhal name Description
1 S LEEP MCU GPIO/EXT signal to SLEEP(0/3.3V/5V)
2 NFAULT Fault Output(0/3.3V)

2.5.3 Motor Input

P3 Signal name Description
1 BIN 1 MCU GPIO/EXT signal to BIN1(0/3.3V/5V)
2 BIN 2 MCU GPIO/EXT signal to BIN2(0/3.3V/5V)
P4 Signal name Description
1 AIN_2 MCU GPIO/EXT signal to AIN2(0/3.3V/5V)
2 AIN_1 MCU GPIO/EXT signal to AIN1(0/3.3V/5V)

2.5.4 Motor Output

P5 Signal name Description
1 BOUT2 Bridge B output 2
2 BOUT1 Bridge B output 1
P6 Signal name Description
1 AOUT1 Bridge A output 1
2 AOUT2 Bridge A output 2

2.6 Jumper Function Description

2.6.1 SLEEP
Jumper Sighal name Setting Connection
Internal 3V3 signal to
1-2 Sleep
P3 Sleep 03 MCU GPIO/EXT signal
to Sleep(0/3.3V/5V)
2.6.2 xINX Signal
Jumper Sighal name Setting Connection
1-2 Internal 3V3/GND signal
to BIN1(0/3.3V)
ik BINL oa MCU GPIO/EXT signal
to BIN1(0/3.3V/5V)
1-2 Internal 3V3/GND signal
to BIN2(0/3.3V)
P2 BIN2 oa MCU GPIO/EXT signal
to BIN2(0/3.3V/5V)
Internal 3V3/GND signal
P4 AINZ 1-2 to AIN2(0/3.3V)
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2.3 MCU GPIO/EXT signal
to AIN2(0/3.3V/5V)
1-2 Internal 3V3/GND signal
to AIN1(0/3.3V)
JPS AIN1 2.3 MCU GPIO/EXT signal
to AIN1(0/3.3V/5V)

2.6.3 System Parallel Output or Independent Output(MCU
GPIO/EXT signal)

Jumper Signal name Setting Description
JP6 AIN1/BIN1
jlzg AOALLI'\II'igI(l)\ISTl Short Connection Parallel output
JP9 AOUT?2/BOUT?2
JP10 AISEN/BISEN

Jumper Signal name Setting Description
JP6 AIN1/BIN1
JP7 AIN2/BIN2
JP8 AOUT1/BOUT1 Suspension Independent output
JP9 AOUT?2/BOUT?2
JP10 AISEN/BISEN

2.7 Switch Function Description

Switch Signal name Setting Connection
Internal 3V3 signal to
1-2 BIN1
St BIN1 2.3 Internal GND signal to
BIN1
Internal 3V3 signal to
1-2 BIN2
S2 BIN2 2.3 Internal GND signal to
BIN2
Internal 3V3 signal to
1-2 AIN2
S3 AINZ 2.3 Internal GND signal to
AIN2
Internal 3V3 signal to
1-2 AIN1
S4 AIN1 2.3 Internal GND signal to
AIN1

Remarks : 1. When typing in parallel with MCU GPIO/EXT signal , JP6. JP7 short connection , JP8,
JP9 , JP10 short connection , JP1, JP2, JP4, JP5 2, 3 pin short connection.

2. When typing in parallel with internal 3V3/GND signal , S1. S4 connect the same level signal , S2, S3
connect the same level signal , JP8 , JP9 , JP10 short connection , JP1, JP2, JP4, JP5 1, 2 pin short
connection.

3. When using MCU GPIO/EXT signal for independent input , JP6, JP7, JP8, JP9, JP10 suspension ,
JP1, JP2, JP4, JP5 2, 3 pin short connection.

4, When using internal  3V3/GND signal for independent input ,JP6, JP7, JP8, JP9, JP10 suspension ,
JP1, JP2, JP4, JP5 1, 2 pin short connection.
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2.8 Test Point Function Description

Test point Signhal name Description
TP1 VCP Output Voltage of Charge Pump
TP2 SLEEP Sleep Mode Input
TP3 AIN1 Bridge A input 1
TP4 AIN2 Bridge A input 2
TP5 BIN2 Bridge B input 2
TP6 BIN1 Bridge B input 1
TP7 nFAULT Fault Output
TP8 3v3 3.3V LDO
TP9 VM Power Supply of the Chip
TP10 AOUT1 Bridge A output 1
TP11 AISEN Bridge A Ground/ Isense
TP12 AOUT2 Bridge A output 2
TP13 BOUT2 Bridge B output 2
TP14 BISEN Bridge B Ground/ Isense
TP15 BOUT1 Bridge B output 1
TP16 GND Ground of the Chip
TP17 GND Ground of the Chip

2.9 LED Function Description

The diode D1 indicates the status of the FAULT signal. When there is a FAULT condition on the OB2130,
this LED lights up. The three possible fault conditions are over current . over temperature and under
voltage.

The diode D2 indicates the status of the LDO output signal. Refer to the schematic / datasheet for more

information.

2.10 Current Sense Resistor

R1 and R3 are the current sense resistors directly connected to AISEN and BISEN respectively. The other
side of this resistor is connected to GND. The value of this resistor is chosen to be 1 Q. This value
controls the current through the OB2130 to be 200 mA. To change this value of regulating current, this

resistor value must be changed as mentioned in the datasheet.
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3. Performance Evaluation

This session presents the test results of OB2130 DEMO. TA=25C

No | Parameter Symbol Min | Type | Max | Unit | Corresponding Fig.
1 Battery UVP Vbus_uvLo 3.7 \% Fig.7
2 LDO 3.3V LDO_3Vv3 | 3.25 | 3.3 3.33 Y, Fig.6
3 LDO 3.3V Current 100 mA Fig.6
4 LDO 3.3V Power On Time 176 us Fig.5
5 VM sleep mode supply current 0.293 mA Fig.13
6 nFault recovery time 1.368 ms Fig.2
7 System Stabilized Time 105 ms Fig.1
8 Power on time 75.4 us Fig.3
9 Power off time 195.5 ms Fig.4
10 Vds Peak voltage Vds 12.69 \ Fig.8/Fig.9
11 Short Current 18.4 A Fig.12
12 Load Current 2592 | A Fig.2
13 | MOSFEF cument shuitdown time 8 | us | Figlo/Figli/Figl2
14 | MOSFET Vdcsirigu'x'OTOR short vds 1575 | V | Figlo/Figl1/Figl2

Test Equipments

Item Module
DC source LW12050KD
Oscilloscope LeCroy HDO420
Current meter Tek TCPA300
Multi-meter VC9808

3.1 System Stabilization Time Test

3.1.1 System Stabilized Time

Xi= 3002582 ms AX= -105.0578 ms
X2= 4053160 ms VAX= -9.51857 Hz

@ bus = 11.4V Stable running time of motor = 105ms

© On-Bright Electronics Confidential
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3.2 Max Out Current Test(Out Parallel
Connection)@VM=12V

3.2.1 Max Out Current

ry
‘B“_gy_OHT"mm } .___.______.___.______.__‘_‘__‘.__‘___‘__L ___________
134V Phs Cprrehtl“‘tmu l\‘ "\ “‘ \““"'W ‘ |; il { il H‘Hl:l HHHH ‘l ‘ )‘ ‘

OUT: RN l LY L
8% e = lLMN\AMLMILMLUMM ARRAIAR '1.!‘}1 AwmmummmmnwMM‘]-mﬂ.g.(m'\llMMMMMMMMM (REy ,Ml
Y

______________________________________________________ ) B s R
98.411ms 98881ms 99.351ms 99821ms
Measure P1max(C1) P2 min(C1) P3:rms(C3) P4.ms(C4) P5:max(C3) P& min(C3) P7 max(C4) P8 min(C4)
value 159V 940 mv 2331V 20330V 3ev 172 mV 2935V 5mv
status v v 4. v v v v

1.3564 ms
X2= 992596 ms VAX= T7372Hz

Fig. 2 Measured OUT+(CL1 Yellow), OUT-(C2 Red) ,nFault(C3 Blue),Phs Current(C4 Green)
@ bus = 12V

X1= 97.9032 ms

3.3 Voltage Test

3.3.1 System ON/OFF

: TR ETETTT T T _wmIELE_ﬂ.V!(lFCﬂQV
i Y OYOUOOK
[——— : .
; 2 T T U I W BT
“ — g e—————— R S S
s ey o e o o e E S S IR 1
= & |
4 VM \

; Phs Current

Measure P1max(C1 P2 min(C1) P3 max(C2) P4:min(C2) P5 max(C3) P6:min(C3) P7 max(C4) P8 min(C4)
value 1186V 42T mV 4296V 1319V 1nmnv 119V 8mv 1360V
Sllu§ v v v v v

X1=  48ns AX= 75372us
X2= 75324 us 1AX= 132675 kHz

Measured VM(C1 Yellow),IN+(C2 Red),OU+(CS Blue),Phs Current(C4 Green))
@battery voltage =11.4V Power On Time =75.4us
|

TELEDYNE LECROY |
Everywherayouiook. |

et i
!
. 2 Phs Current e

Measure P1:max(C1) P2:min(C1) P3:max(C2) Pd:min(C2) P5:max(C3) PG:min(C3) P7:max(C4) PB:min(C4)
value 152V 169V 3502V 1903V 160V 682 mV 72mv 187 mv
status v v v v v v v v
c4 | |Z1  zoom(C1) A 12
1.00 Vidi| I 390Vidiv| 780 mV/diy 3.90 V/diy : Roll 200 ms
38.0 ms/div sf v H

10 MS 5 MS/s|
X1= -783.3330 ms
X2= -587.8574 ms 1/AX= 5.115728 Hz

Flg 4 Measured VM(C1 YeIIow) IN+(CZ Red) OUT+(C3 Blue) Phs Current(C4 Green))
@battery voltage =11.4V Power Off Time =195.5ms
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3.3.2 3V3 Voltage

3Vv3
1874\

) e P N S phs current
| ) ; A =
214G

156 us

————PH5-Curremt

54 s 48ps 150 ps. 2528 354ps 456 us 558 us 660 us 762us 864 ps
Measure PLmax(C1) P2:min(C1) P3:max(C2) Pd:min(C2) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value 1186V 151V 4211V 1801V 176V 68 mV 8my 1410V
status v -/ v v v v

~ 5.00Vid

830 mV/div|

X1= 175.612 us
X2=  244ns 1UAX= 5 6865 kHz

Fig. 5 Measured VM(C1 Yellow), 3V3(C2 Red), OUT+(C3 Blue) Phs Current(C4 Green))
@battery voltage =11.4V 3V3 Power On Time =176us

! AW\ TELEDYNE LECROY l
! P Corohorcyousor |
! |
| ! |
wwowen 3V3 Current | |
1 |
33V Y 1
! |
- 3V3 : I
ey ! |
! |
! |
! |
! |
& ; |
1] 2
Measure P1:max(C1) P2:min(C1) P3:rms(C3) P4:rms(C4) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value 152V 131V 3291V 110.38 mV 333V 325V M4 mv
status - v v v v v v

200vidv] A
25000V

470 V|-

Xi= 437.1076 ms

X2= 437.0980 ms 1/AX= 10A kHz

Fig. 6 Measured 3V3(C3 Blue),3V3 Current(C4 Green))@battery voltage =11.4V

3.3.3 UVLO

|
Sl R e et e e
S o !
b ! ™
1 ! '
il & |
- - .
I ' TS
OUT+ (e (] N AT T AR R
UM | —
e — R ; iy T :
g nFAILT | SR

k=l Phs Current !

L = — ,
Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value 404V \ v 317V 223V 32 mv Smv
status v v

1 | j g B
5(]UVrd\\ Roll 500 ms/di

1.00 V/div|
3.2700 V

@battery voltage =11.4V

3.3.4 Vds Strike Voltage @ Bus = 12V

X1= -344.7784ms AX= -5.5080 ms
X2= -350.2864 ms 1/AX= -181.55Hz

Fig. 7 Measured OUT+(C1 YeIIow) VM(CZ Red) nFauIt(C3 Blue),Phs Current(C4 Green))

BOUT1+

BOUT2+

Vds /V 12.69V

12.69V

BOUT1-

BOUT2-

Vds /V 11.93V

11.99Vv
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[
TELEDYNE LECROY

al

S TR ST AT —-“"-l-("‘“""“u-\f'\. =y AR =4
] ~ i
Measure P1max(C1) P2miniC1) P3:max(C2) P4 min(C2) P5 max(C3) P6 min(C3) P7 max(C4) P8:min(C4)
value 1269V 131V 199V 121V 554 mV -327 mV 6mV -12mv
v v v v v v v v

g Est 0.0

X1= 24.999996 ms
X2= 24.999996 ms 1/

Fig. 8 Measured BOUT1+(Cl Yellow), BOUT2-(C2 Red) MOSFET Vds strike voltage
@ bus =12V

% 33V Gurent

| BOUT2+
e——— TS
BOUT 1~

Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3) P6:min(C3) PT7:max(C4) P8:min(C4)
value -122v 359 mv -329 mvV 5mv -12mv
v v v v v v v - v
X1= 24999996 ms AX= 0 ns
2 420 anvfsy 3 X2= 24999996 ms 1/AX= -

Fig. 9 Measured BOUT2+(C1 YeIIow) BOUTl (C2 Red) MOSFET Vds strike voltage

@ bus = 12V

3.4 Motor Short Circuit Protection(Output parallel
connection) @ Bus =12V

3.4.1 OUT+ - OUT- short circuit

| I |
[ TELEDYNE LECROY
¥T L " Evoryenarcyoulook. |

|

 —,

OUT+
<<oure nFault

2 OUT

Avich ¥

] o
e Phs Current®
Measure P1:max(C1) P2:min(C1) P5:max(C3) P6:min(C3) P7:max(C4) P8.min(C4)
value 1273V 339V 590 mV 1233V -39 mV
status v v v T . | Ep— ¥ v b
c k] 1 cA’ | s Z r f FE 0.0 ms i

5.00 ms/di
12.5MS_250 M.
X1= 7.196676 ms -7.036 us
X2= 7.189640 ms UAX— -142.13 kHz

Fig. 10 Measured OUT+(C1 YeIIow)/OUT (C2 Red)-phase voltage,nFault(Blue),Phs Current(C4 Green))
@battery voltage =12V
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3.4.2 OUT+ - GND short circuit

l |
5 TELEDYNE LECROY
Attt “ Evoryeharcyoulook’ |

2233V Current

P6:min(C3) P7:max(C4) P8:min(C4)
520 mV 1323V A7 mV
v v

FE 0.0 ms A

5.00 ms/di
12.5 MS 250 M.
X1= 790.616 us 8 us
X2= 784.408 us 1/AX= |6| | kHz

11 Measured OUT+(Cl YeIIow)/OUT (C2 Red)-phase voltage,nFault(Blue),Phs Current(C4 Green))
@battery voltage =12V

P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3)
116V -162V v

Measure
value
status

355 Vidiv]

Fig.

3.4.3 OUT- - VM short circuit

TELEDYNE LECROY
oot et t t ¢ ¥
<33V Cunent 1 ! |
——— R — 4 P ) T 1 S e e e
s R e, R A Rkt ] i e e o |k Gl |
I |
svl A |
OUT+
O
OUT
| ——
@, — e} I -
z U |
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Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5: max(C]l P6:min(C3) P7:max(C4) P8:min(C4)
value ATV 620 mv 1839V -37 mvV
v v v

status

1.00Vidv|

X ns 5.796
X2= 579 us 1AX= 1725 kHz

Fig. 12 Measured OUT+(C1 YeIIow)/OUT (CZ Red) hase voltage,nFault(Blue),Phs Current(C4 Green))
@battery voltage =12V

3.5 Sleep Test
3.5.1 Sleep

3238V T OUT+

1
2288V . J
i | I
- I TR, == = ep— — — —
sagg— g R = : —Sléep
562V | E:] ]
-528ms -428ms -328ms -228ms -128ms 28ms & 72ms 172ms 272ms 372ms 472ms
Measure P1:max(C1) P2:min(C1) P3:max(C2) P4:min(C2) P5:max(C3) P6:min(C3) P7:max(C4) P8:min(C4)
value 115V 783 mV 956V 285 mV 342V 21mv 1.018V Tmv
status v v v
g Zoon i R -30 ms|
950 mV/div : Roll 500 ms/diy|

12.5 MS 2.5 MS/s|
X1= -299.0284 ms
X2= 2387696 ms 1/AX= 1859434 Hz
Fig. 13 Measured OUT+(C1 Yellow)/OUT- (CZ Red)-phase voltage Sleep(C3 Blue), nFault (C4 Green))

@battery voltage =11.4V
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3.6 Temperature Test

3.6.1 Temperature measure

Setup : Bus voltage = 11.4V, Bus Current = 1.7A, Output short connection, Sampling resistance 0Q, TA =
70C

0B2130
Omin 70°C
30min 131.7°C
60min 131.5C
90min 131.6C
120min 131.5C

3.7 Reliability

3.7.1 Low Temperature Reliability

Setup: TA=-40°C, Bus Voltage = 11.4V
Result: Pass

3.7.2 High Temperature Reliability

Setup: TA=60°C, Bus Voltage =11.4V
Result: Pass

Disclaimer
On-Bright Electronics reserves the right to make corrections, modifications, enhancements, improvements,
and other changes to its documents, products and services at any time and to discontinue any product or
service without notice. Customers should obtain the latest relevant information before placing orders and
should verify that such information is current and complete.
This document is under copy right protection. None of any part of document could be reproduced, modified
without prior written approval from On-Bright Electronics.
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